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CLAIMS 




\1 . A method of forming a trench isolation structure comprising the 
/ 

steps or: / 

supplying a microelectronic substrate; / 

// 

forming a trench in the microelectronic substrate; 

depositing a field oxide in the trench, /the field oxide projecting above 
the substrate to a height that is small enough to preventjthe formation of spacers about 
the field oxide. /^\P' 

V 

2. A method of formiiigy a trench isolation structure on a 
microelectronic substrate, the method comprising the steps of: 
forming a trench in the nncroelectronic substrate; 

depositing a field oxide; . in the trench extending from the trench to a 
height which is less than half of' a ^height of a gate structure to be' formed on the 
substrate; - 

forming the gate Structure on the substrate; and/ 

forming a spacer adjacent the gate structure,/ 

■ ' / 
>' % / 

^ 3. A method of, forming a/trench isolation structure on a 



microelectronic substrate, the m^thocfbomprising the steps of: 

depositing aVfield? oxide isolation pad extending from a recess in the 

4 / 

substrate to a field oxide isolation pad height; 

forming a gate structure on the substrate having a height which is at least 
twice the height of the field oxide isolation pad height; and 

forming a spacer adjacent the gate structure. 

4. A method of forming a trench isolation structure on a 
microelectronic substrate, the method comprising the steps of: 
forming a trench in the microelectronic substrate; 

/ 
V 
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/ 

depositing a field oxide isolation pad extending^ from the trench by 
height which is less than half of a height of a component to be formed on the field 
oxide isolation pad; jf 

forming the component on the field ox^ isolation pad; and 

forming a spacer adjacent the component. 



5. A method of foiming^a trench isolation structure on a 

#/ 

microelectronic substrate, the method^compnsing the steps of: 

depositing a field ^pxide isolation pad extending from a recess in the 

substrate to a field oxide isolation pad^height; 

,/ f; < 

forming a component on the field isolation pad having a height which is 

at least twice the height of the field^xide isolation pad height; and 

/ • v 

forming a spacer adjacent the component. 

v ■' /$' 

6. A method //of forming a trench isolation structure on a 
microelectronic substrate, the method comprising the steps of: 

growing a gate oxide layer on the microelectonic substrate; 
depositing a first gate layer on the^gate oxide layer; 



forming a trench, the French extending though the first gate layer, the 
gate oxide layer and into the substrate; 

filing tHe trench with a field oxide; 
planarizing the field oxide; 



gate layer; 



recessingfthe field oxide; 

. ./ 

depositing a second gate layer over the recessed field oxide and the first 



forming a silicide layer over the second gate layer; 

forming at least one gate structure in the silicide layer, the first and the 
second gate layers and the gate oxide layer; and 

forming a spacer adjacent the gate structure. 
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7. The method of claim 6 wherein the step of recessing the field 
oxide includes the step of / 

recessing the field oxide to a depth that is below an upper surface of the 
first gate layer. 




8. The method of claim 6 wherein the step of recessing the field 
oxide includes the step of / ^ 

recessing the field oxide to^a depti/that is above an upper surface of the 

substrate. 




9. The method of claim 6 wherein the step of recessing the field 
oxide includes the step of Jjj 

recessing the field oxide ^to a depth that is between an upper level of the 
first gate layer and an upper level of the substrate. 

0 

.// t; 

10. The method of claim 6 wherein the step of recessing the field 

oxide includes the step of / /' • 

/"' • I 

recessing the field" oxide to a depth that is below an upper level of the 
first gate layer and that is at least even with an upper level of the substrate. 

11. : The method of claim 6 wherein the^step of recessing the field 
oxide includes the step of 




recessing the field oxide to a level which extends beyond an upper level 

of the substrate by a height which is less than or equal to approximately one half of a 

/ 

height of the gate structure. 



12.7 The method of claim 11, further comprising the step of 
depositing a stop layer on the first gate layer before etching the trench. 
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13. The method of claim 12, wherein the step^f forming a trench 
includes the step of / 

etching through the stop layer, the first gate layer, the gate oxide layer; 
and etching into the substrate. 



14. The method of claim 13, further comprising the step of 
removing the stop layer afTef planerizing Ih^Jield oxide. 

15. The method of claim 6 wherein the step of depositing a first gate 
layer includes the step of /f y 

depositing a layer of polysilicon on the gate oxide layer. 

/' /■■■ 

16. The method of claim 6^\yherein the step of depositing a second 



gate layer includes the step of ,- 



/ 



/-// 

/ H ! 

depositing a layer of polysjlicjon on the recessed field oxide and the first 

'/ |/ 

gate layer. / |/ 

// I 
J .1 

17. The method of 'claim 6 wherein the step of forming a silicide 

?! -4 

layer includes the step of ; ; \ 

7 " | 

depositing a layer "of tungsten silicide on the second gate layer by 



chemical vapor disposition. 




18. The method/ of claim 6, wherein the step of forming the silicide 
layer includes the step of: // / ^ 

depositing a ion&uctor by chemical vapor disposition on at least one of 
the first and the second gz^layers; and 



reacting the metal with the at least one of the first and the second gate 
layers to form a silicide^ 



V 
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19. A method of forming a trench isolation structure on a 
microelectronic substrate, the method comprising the steps of: . 

growing a gate oxide layer on the microelectronic substrate; 
depositing a polysilicon gate layer on the gate oxide layer; 
depositing a nitride stop layer on the p^l-ysUicon gate layer; 
etching a trench though the nitride^top layer, the polysilicon gate layer, 

and the gate oxide layer, the trench extending into 'the/^bstrate; 

/' / //// 
filing the trench with a field oxide; £/ : 

planerizing the field oxicle through; chemical-mechanical planarization; 

y' -/ f/f 

removing the nitride' stop layer; A'/ 

recessing the planerized field pxide to a depth that is below an upper 
level of the polysilicon gateway er and that yis at least even with an upper level of the 
substrate; // // 

depositing^ polysilicon adherence layer superjacent the polysilicon gate 
layer and the recessed field oxide; /j 

depositing a tungsten silicicle layer over the polysilicon adherence layer; 

forming at least pne g&tQ structure in the tungsten silicide layer, the 
polysilicon adhesion layer and' the polysilicon gate layer; and 

forming at least one spacer adjacent the gate structure. 

4 

I 

i 

20. * The rqethod of claiijij.9 further comprising the step of: 

• I; \ 

forcing an .oxide on the tungsten silicide layer before performing the 

I. .;. j- ^ 

forming at least one gate Structure step. 

\ r / 

21. ^-The method of claim 19, wherein the step of forming the gate 
structure, comprises thjp steps of: 

patterning the tungsten silicide layer; and 

etching the tungsten silicide layer and the polysilicon gate layer. 
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22. A microelectronic device, comprising: 
a microelectronic substrate; 
a gate oxide layer formed on the substrate; 
a polysilicon gate layer formed on the gate oxide layer; 
a trench defined through the polysilicon g^te layer, the gate oxide layer 
and extending into the substrate; and 

a field oxide in the trench, the field x5xide having a field oxide level 
between the level of an upper surface of the-§ubstrate and the level of an upper surface 
of the uplysilicon gate layer. 




23. A microelectronic devrfce, c0iriRnsinj 
a microelectronic substrate 
a gate oxide layer formed^ ok the sjtlbstrate; 
a polysilicon gate layej/formed on the gate oxide layer; 
a trench defined through the polysilicon gate layer, the gate oxide layer 

and extending into the substrate:/ 

a field oxide in/the trench, the field oxide having a field oxide level 
between the level of an up>per surface of the gate oxide and the level of an upper 
surface of the polysilicon ^ate layer; 

a ploysilicon adhesion layer formed over the polysilicon gate layer and 
the upper surface of t^e field oxide. 

24. The microelectronic device of claim 23, further comprising 
a silicide layer formed over the polysilicon adhesion layer. 




25. The microelectronic device t>f claim 23, further comprising 
a tungsten silicide layer formed ovei; the polysilicon adhesion layer. 

26. A microelectronic device, comprising: 
a microelectronic substrate having a trehch formed in a surface thereof; 



• 
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a field oxide in the trench, uip field oxide extending from the trench, 
beyond the surface of the substrate; 

a component formed on the fielti oxide, the component extending from 
the field oxide by a height at least equal to approximately two times a height that the 
field oxide extends from the trench beyond the surface of the substrate. 

The microelectronic device of claim 26, further comprising 
an oxide spacerVdjacent the component. 

^28. A microelectronic cJbvice, comprising: 

a microelectronic substrate paving a trench formed in a surface thereof; 
a field oxide in the trench,\ the field oxide extending from the trench, 
beyond the surface of the substrate; 

a gate structure formed on tiie substrate, the gate structure extending 
from the field oxide by a height at least eqiijal to approximately two times a height that 
the field oxide extends from the trench beyond the surface of the substrate. 

^V. 29-. The microelectronic device of cl^im 28, further comprising 





I an oxide spacer a^acent the gate structure. 
^0. A microelectronic device, comprising": 

a microelectronic substrate paving a recess formed in a surface thereof; 

and 

a field oxide deposited in th& trench, the field oxide extending from the 
trench beyond the surface of the substrate, by a height which is less than 
approximately one half of a height of a component formed on the field oxide. 



[V 1 . The microelectronic device of claim 30, further comprising 
f an oxide spacer adjacent the component" 
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32. A microelectronic device, comprising: 

a microelectronic substrate having ^/trench formed in a surface thereof; 



a gate structure formed on 
a field oxide deposited in 
trench beyond the surface of the/s 



fstrate; and 

pnch, the field oxide extending from the 
by a height which is less than 



approximately one half of a heigh^f the gate structure formed on the substrate. 




33. The microelectronic device of claim 32, further comprising 
an oxide spacer adjacent the gate structure. 



V 



idjacent th 



34. A microelectronic pevice, comprising: 
a microelectronic substrate having a trench formed therein, 
a field oxide within the trench and projecting therefrom by a height 
w&ich is small enough to prevent the formation of spacers adjacent the field oxide pad. 





